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BACKGROUND-FIELD OF INVENTION 

This invention relates to the production of ethyne (acetylene) and 
substituted ethynes. 

BACKGROUND-DESCRIPTION OF PRIOR ART 

Ethyne has been produced by the high temperature pyrotisis of ethene (US 
Patent 5,942,652) and methane, which is currently the industry standard. 
The disadvantage of this process is the high reaction temperature (1200 C), 
low yields (30%) and the difficulty of separating the ethyne from the reactant 
methane and co-product hydrogen which results in the need for an elaborate 
process whereby the gasses are isolated by their different solubilities in 
various organic liquids. Also the reaction must be immediately quenched 
from 1200 C to 300 C to preserve the ethyne that is formed. All this 
contributes to the retail price of ethyne being $6 per pound ($36 per gallon 
6/2000). 

OBJECTS AND ADVANTAGES 

Several objects and advantages of the present invention are: 

(A) Lower reaction temperature 

(B) Higher yield 

(C) Ease of separation of product ethyne from reactant acetaldehyde and 
co-product water 

(D) Low cost feedstock acetaldehyde (26 cents per pound 6/2000) which is 
itself produced from ethanol 

(E) Reaction is specific to aldehyde group allowing production of 
substituted ethynes from substituted acetaldehyde compounds up to 
ten carbon atoms, which is not possible with pyrolisis or partial 
oxidation processes. 

SUMMARY 

In^qccordance with the present invention a process to produce ethyne and 
substituted ethynes by the dehydration of acetaldehyde and substituted 
acetaldehyde compounds whereby a molecule of water is removed from each 
acetaldehyde moiety by passing the compound through a dehydrating metal 
oxide catalyst at an elevated temperature, then cooling the resulting gas 
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imscniPTiON 

the^oaylZtltZZ^bU^U ^"""^acteristic of ethyne is 
formation (S3oTZ2wM TH% ? P ° SSeSS f S ° „/ 

welding gas. The Zr^Tto orrn ^Tf ^ ""*«*«• *»mfa* as « 

rn rtTi' j ^ reacfio/i occurs a* ordinary temperatures (100 C) 
temperature reac ^n, and the reaction proceeds at a lower 

decomposition reaction is 408 KcZZle aCtwatwn ™™ «0* 

The dehydration catalyst is selected from a group of metal oxide* ,h„, 

dehydrating and 9% dehydrogenating. 

Ethyne boils at -84 C, but ethyne produced by pyrolisis cannnt ha 
separated from methane (b.p. -161 C) and h&%£^°^E 
condensation because it cannot be li q uefieLaf!lysince\tU * 
thermodynamically unstable and explodes eve z in the ah JL* 
form carbon and h^drosen In the JlZs ? . absence of oxygen to 

Pit 
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EXAMPLE 1 \ 

Acetaldehyde in the gas phase, is passed through a reaction zone 
containing aluminum oxide at 375 C to produce ethyne and water The gas 
stream is cooled to J 00 C bypassing through a cooling zone. The gas stream 
is then chilled to 0 C causing the cc-product water and unreacted 
acetaldehyde to liquefy whereby ethyne containing some acetaldehyde vapor 
is obtained as a gas. The ethyne may be further purified by reducing the 
temperature to -50 C, whereby the vapor pressure of the acetaldehyde is 
reduced to 18 mmHg leaving the ethyne 98% pure. 

EXAMPLE 2 

Propionaldehyde in the gas phase is passed through a reaction zone 
containing aluminum oxide at 375 C to produce propyne (isomeric with 
propadiene) and water. The gas stream is cooled to 100 C by passing through 
a cooling zone. The gas stream is then chilled to 0 C causing the co-product 
water and unreacted propionaldehyde to liquefy whereby ethyne containing 
some propionaldehyde vapor is obtained as a gas. The propyne may be 
further purified by reducing the temperature to -35 C, whereby the vapor 
pressure of the propionaldehyde is reduced to 20 mmHg, leaving the propyne 
98% pure. ' 

EXAMPLE 3 

Succindialdehyde in the gas phase is passed through a reaction zone 
containing aluminum oxide at a temperature of 350 C to produce diacetylene 
and water. The gas stream is cooled to 100 C by passing through a cooling 
zone. The gas stream is then chilled to 0 C causing the co-product water and 
unreacted or partially reacted succindialdehydeTto liquefy 7 whereby 
diacetylene is obtained as a gas. 

EXAMPLE 4 

Acetone in the gas phase is passed through a reaction zonk containing 
aluminum oxide at 400 C to produce propyne (isomeric with propadiene) and 
water. The gas stream is then cooled to 100 G by passing through a cooling 
zone. The gas stream is then chilled to 0 C causing the co-product water and 
unreacted acetone to condense whereby propyne containing some acetone 
vapor is obtained as a gas. The propyne may be further purified by reducing 
the temperature to -35, whereby the vapor pressure of the acetone is reduced 
to 15 mmHg, leaving the propyne 98% pure. 
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CONCLUSION, RAMIFICATION AND SCOPE 

Accordingly the reader will see. the production of ethyne by the. 
dehydration of ace.taldehyde is a more convenient prot ean than current 
methods. Furthermore the process has additional advan tages in that 
-Ultimate feedstock ethanol can be produced from renewable resources 
-Production plant need not be located at methane production site as 
acetaldehyde and ethanol can be shipped by tank truck or rail, which 
methane cannot. 

-Ultimate cost ofeihyne will be less than by existing methods 
-Reaction is general for aldehydes and ketones and may be used to produce 
substituted ethynes. 

Although the description contains specificities, these should not be 
construed as limiting the scope of the invention, for example higher or lower 
temperatures may be used and other aldehydes and ketones may be used. , 
Thus the scope of the invention should be determined by the appended claims 
and their legal equivalents rather than by the examples given. 



